The nuclease reactivity and specificity of a cloned tract of poly (dA-dT)-poly(dA-dT) has been explored. Digestion with DNAse I, Mung Bean nuclease, SI nuclease, DNAse II, and copper (1,10-phenanthroline>2 on a 256 base pair restriction fragment containing d(AT)i^A revealed a dinucleotide repeat structure for the alternating sequence. Furthermore, conditions which wind or unwind the linear DNA had little effect on the reactivity of the AT insert. These preferred cleavages offer insights to structural alterations within the DNA helix which differ from A, B, or Z-DNA. Nucleation into flanking sequences by this structural alteration was not observed.
INTRODUCTION
Evidence has been accumulating for some time that the solution structure of the alternating DNA polymer poly(dA-dT)-poly(dA-dT) differs from that of a classic B-DNA helix. NMR studies (1) (2) (3) , melting studies (4) and the results of nuclease digestions (5) all point to a dinucleotide repeat structure for this polymer. The conformational details of this helix (which has been designated an "alternating B" helix) are not yet known.
It is apparently a right-handed helix with a helical repeat of approximately 10.6 base pairs (6) and with significantly different phosphodiester torsion angles at the d(ApT) and d(TpA) base pair steps. In the presence of CsF it can change over to still another non-B DNA conformation which has been named X-DNA (7) (8) . A quantitative description of the torsion angles which characterize alternating B DNA has not yet been generally accepted, although several models have been advanced (9) (10) .
The biological role, if any, of alternating B-DNA is also unknown. in Xenopus (15) . AT-rich DNA sequences have been shown to bind several different kinds of proteins, including hlstone HI (16) , lac repressor (17) and proteins of unknown function from Drosophila (18) and Dictyostelium (19) .
Since d(AT) n can form nucleosomes in the presence of histones, and given the dAT preference of histone HI, it has been suggested that d(AT) sequences could be involved in nucleosome phasing (12) . The recent discovery that d(AT) sequences can form cruciforms under conditions of moderate negative supercoil density with a very low activation barrier raises the possibility that alternating d(AT) sequences could be sites of duplex to cruciform transitions in vivo (20, 21) .
Since most of the studies which have detected a dinucleotide repeat structure for d(AT) n sequences have been carried out on the d(AT) n polymer itself, we decided to investigate the effect of neighboring B-DNA sequences on nuclease recognition of this conformation. Analogous studies on the B-Z junction (Z-DNA being not only a left-handed helix, but a dinucleotide repeat helix as well) have shown that Z-DNA can, under some conditions, nucleate into adjacent non-alternating purine-pyrimidine sequences (22) and that the B-Z junction can be recognized by some nucleases (23) .
By preparing a restriction fragment with a d(AT) insert (specifically a 256 base pair Hindlll-Haelll restriction fragment with a d(AT) 14 A sequence cloned into the Smal site of pUC8) we have found nucleases which recognize different aspects of alternating B DNA.
MATERIALS AND METHODS
Plasmids. The plasmid pRWATlA.l is a derivative of pUC8 (24) containing a d(AT)j^A insert at the Smal site. This was prepared by sonicating poly(dA-dT) to give fragments 200 base pairs and below then cloning following the procedure of Deininger (25) . The plasmids were transformed into the E. Coli strain K12F ZAml5 recA and screened for inserts in the usual way (26) . Of 20 white colonies 15 had lost the Smal site.
pRWAT14.1 was isolated by the large scale boiling method (27) 
RESULTS
DNAse I. DNAse I has been used in several studies on the influence of sequence on DNA conformation (31) (32) (33) . It is a Hg dependent enzyme which cleaves the DNA backbone at the O3'-P bond (34) . DNAse I exhibits a 100-500 fold preference for doubled-stranded DNA over single-stranded, and it makes essentially no double-strand cuts (35) . A correlation was suggested between twist angle at a base pair step and rate of cutting (36) .
More recently, it has been proposed that the width of the DNA minor groove can affect the rate of hydrolysis, with groove widths in the B DNA o range of 12A being optimal (37) . and after genes (42) . Since this cleavage was not associated with any specific DNA sequence, but rather appeared to be related to structural features of the DNA, we wished to discover how it would recognize the alternating B structure. Mung Bean nuclease is a robust enzyme which allowed us to vary temperature, salt concentration, and solvent composition in order to see how these variables affected the dinucleotide repeat. 
